Summary
In Over 80 years have passed since it was remarked that tryptophan could cure pellagra; it was first suggested by Goldberger and Wheeler in 1920 (1) . In 1945, Krehl et al. (2) revealed that a pronounced growth-retarding feature of rats fed a diet containing corn was prevented by the supplements of suitable amounts of tryptophan. Furthermore, they revealed that 1mg of nicotinic acid in 100g of diet could be replaced by 50mg of tryp tophan. In 1947, Perizweig et al. (3) reported that the ingestion of tryptophan by both infants and adults led to a prompt and marked increase in urinary excretions of the nicotinamide metabolite N1-methylnicotinamide (MNA). The first clear evidence that tryptophan could cure pellagra was reported by Goldsmith et al. (4) in 1952.
Estimations of how much tryptophan is convertible to nicotinamide are very important in deciding the nia cin requirements of humans. In an experiment in the USA in 1956, Horwitt et al. (5) showed that approxi mately 60mg of tryptophan in men is equivalent to 1g of niacin. This was calculated through compari sons of the level of MNA excretion with different levels of niacin and tryptophan intake. In their report, it was noted that the variation was quite large whilst group conversion rate averages varied between 46 to 1 and 86 to 1, depending on the length of the depletion and sup plementation periods.
Increased rates of excretion of certain metabolites during human pregnancy has been reported by several investigators; for example, Wertz et al. (6) reported that during late pregnancy the amount of tryptophan equiv alent to 1mg of niacin varied from 7 to 30mg (mean 18mg). Goldsmith et al. (7) reported that an average of 3.3% of administered tryptophan was converted to nia cin, or expressed in another way, they revealed that 55.8mg of tryptophan was equivalent to 1mg of niacin by comparing the excretion of niacin metabolites MNA and N1-methyl-2-pyridone-5-carboxamide (2-Py) after administration of tryptophan. In their report, it was also noted that the conversion ratio varied considerably among individual subjects: from 35 to 86mg of tryp tophan was found to be equivalent to 1mg of niacin. These reports indicate high levels of variation in conver sion ratio values. It has been suggested that it is not rea sonable to assume the existence of an inflexible relationship between tryptophan and niacin consump tion, which could be maintained through genetic and dietary variations (8) . On the other hand, Horwitt also expounded that it was, however, important to elucidate some estimation of the relationships between tryp E-mail: kshibata@shc.usp.ac.jp tophan and niacin. This lack of understanding is still a problem today. The reports mentioned above were all carried out using American subjects. In this study, Japanese sub jects were evaluated. Three papers, carried out in 1969, 1973, and 1980, have previously been completed (9 -11) . In these reports, the conversion ratio varied con siderably among individual subjects, as seen with the data obtained using American subjects. Therefore, the Study Group on Health and Nutrition in Japan adopted the value that 1mg niacin is derived from 60mg of tryptophan (12) but stated that more experimentation was required with Japanese subjects fed on a well refined diet.
In this present experiment, 10 healthy Japanese col lege women aged from 20 to 22 y old were selected and fed a niacin-free purified diet for 7 d, the composition of which was almost the same as the Dietary Reference Intakes in Japan (12) . The diet did not contain niacin; it was considered that a sufficient amount of niacin should be provided from the dietary intake of tryp tophan. The conversion ratio was calculated by com paring the ingested value of tryptophan with the urinary excretions of major niacin metabolites such as MNA, 2-Py and N1-methyl-4-pyridone-3-carboxamide (4-Py). total nicotinamide (free nicotinamide +NAD +NADP) content in the whole blood was measured using the HPLC method of Shibata et al. (17) . The NAD (NAD++NADH) (13) and NADP (NADP++NADPH) (14) contents were measured using respective enzyme cycling methods.
RESULTS
Niacin content of the blood When humans are well nourished, the functioning of the body is kept constant. The total nicotinamide con tent of human whole blood is controlled at levels of 50 80 nmol/mL, NAD 25-40 nmol/mL, and NADP 8 15 nmol/n7L (23) . In this experiment, the total amounts of nicotinamide, NAD, and NADP were within the normal ranges ( Table 2) . Urinary excretions of the upper metabolites of tryptophan niacin metabolism Figure 1 shows the urinary excretions of AnA, KA, Table 2 . Blood levels of total nicotinamide, NAD, and NADP in Japanese young women fed on the purified diet for 7d. Table  1 ). 
